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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Attorney Docket No. 249/269 

In re patent application of 

Do-young SEUNG et al. Group Art Unit: 1745 

Serial No. 09/888,435 
Filed: June 26, 2001 

For: CATHODE ACTIVE MATERIAL AND LmnUM BATTERY 
EMPLOYING THE SAME 

ri.ATM FOR rnNVKNTrON PRTORTTY 

Assistant Commissioner for Patents « " ".■'CV* 

Washington, D.C. 20231 j> '1/^ 




The benefit of the filing dates of the following prior foreign appuC^ifions filed in the 
following foreign country is hereby requested, and the right of priority provided in 35 U.S.C. 
1 19 is hereby claimed. 

In support of this claim, filed herewith are certified copies of said original foreign 
applications: 

Republic of Korea -- AppUcation No. 00-52208 filed September 4, 2000; 
Republic of Korea - Application No. 01-32952, filed June 12, 2001. 
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1020000052208 2000/11/1 

[^t^^bj^j 0001 

[XilS^IH 2000.09.04 

[^X-ll^SigW] H01M 

ssi] BW±^ mmm ^ o\m xHesm E.\m 2x\^x\ 

SSSai Cathode act ive mater iai and I i thium secondary battery 

employing the same 

rnd*ii AVAH fyi >^ n nmi ^aisiki 

^ c5 c3 j uii I— I v/i v/i i — i j-i / *i 

[Sai^lSH] 1-1998-001805-8 

[ :H £1 21 3 H ] 9-1 998-000334-6 

[H^o|ojgsbH^] 1999-050326-4 

[ CH E.1 21 3 H ] 9-1 998-000657-4 

[5^?iae^&J^] 1999-050357-6 

[ QH e.1 £] 3 H ] 9-1 999-000227-4 

[2g°|oj=sbH^] 2000-004535-8 

S^H:)!] SEUNG.Oo Young 

580714-1001535 

[^^aj^] 449-900 

[^^] KR 

[^§21 S^H:'!] JUNG, Won Cheol 



35-1 
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2000/11/1 



[^aje^gi^] 610519-1030410 
[o^ojSl 305-380 

LHSlh^AI ^X\m 103-6 

[^21] KR 

S^H:)!] do. Chi I Hoon 

[5?&J^^a^l 620707-1810921 

[^^aiSl 641-600 

{^±} il&^ys S^^AI S.^g!^Xll^AFAii^ 20 

i^m KR 

S^H:"!] MOON.Seong In 

[^SJ^^a^] 560228-1093114 

[^BSi^l 641-111 

{^±1 s&^ys s^SAi ^omhmM 6^ 302s 

[^Sj] KR 

[g;nsEHi m^BXM kimmM. 

lBJ)\mX[l 2000.06.26 

imm mm^ ni42^oi fi^soii 9.\m m^. mmm M6o^9i 

oil si!^A^ s g^thUD. cHdiej 

019^ (21) CHdlBl 
ilS=4^ (£!) CHdIBJ 
OI§H§ (&!) 

U\mm^^} 20 S 29,000 

15 3 15.000 ^ 

[^^SI^SSl 0 2i 0 ^ 

[4JA^g^Sl 8 m 365.000 i! 

[i^:^lll 409,000 m 

[g^AiWl 1. S^^Ai- SAHIAi(£S)_1S 2.iilf?a(#g!A|0| ^ai)f?S 
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^ ^ ^11 -g-^]-^ 9X^ 2^>^^m 7flAit!:t:f. 

^s— s— s— 

CH3O— jj"^ |j^''**^OCH3 
l^^-OCHj CH30-1L^ 

s— s— s— s 

-g-ol^>jl :S7lSl-«l-^<y <=>l-g-l-<5l ^o]^^, ol^-g-^ 610mAh/gSl Jl-g-^ ^7] 
, ^y], 'i'^l tfl^ «?v^^^<=>1 ^<Hl4^ ^^^<^1 ^ ^^sl^l ^^"^ ^is^l ^11^^ 

H 4a 



35-3 
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711 #1-^ ^ ^fl-§-^l-Jl 2^>^^1 {Cathode active material and 

lithium secondary battery employing the same} 

£ 1^ ^ ^^^^1 5 ^ 6<^1 ix|-e} ^IS^ ^7>i^l-e|^sl-olco^ X-^ 

^2:1- ^Ef^ 

£ 2a-b^ ^ ^^^^ 5 ^ 6<^1 ti^e} ^7l-2^#el^sl-o] c <yj£ «. 

£ 4a^ 'M^l'^l H ttj-s^- el#/^d2l :o.^^> ^sfl^ ;5ixloi] cfl^ <y2l^^ 

M-^^ ^^1^, 

:£ 4b^ ^^1<^1 1-8<^1 ^]Si^ ^^/^^ ^^^> ^^l^^ll i^t!: ^^'Si:^ 

:£ 5a^ ^ ^^Hl 1^] ^la^ e|#/^3l ji^^V ^;^loil o^lol 

^i, ^«o^€<^l i^-Hf^fl S^olJi, 

£ 5b^ ^ ^^^^ ^A]c^lo11 ^1^^ Bl#/^3£i J7«.^> ^5|1^ ^^]6\] 

^^J-^^^l °^€- «o^^ti1-g-^ M-^^a ^ol^, 

£ 6a-b^ 1-8011 ix|-s1- ^12:^ e1*/^3il jl^t.} ^;^H1 
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<9> ^ ^T^^ ^ ^fl-S-^l-jL 2^}^^]^] 

^/^1*>7lS^ ^S. 7j-^§>7l7|- ^^|^>l^, ^7]Sj-«j-^ o|^^ ^ -g-^ S-A^o] ^ 

7"l-i^l-ej^4<^l = (organopolysulfide) ^ ^l* ^fl-§-^>3l $1^ Bl# 2^1- 

<10> :^tfl-g- 7l7l2l A>-g-ol UBl-^Tfl ^7]-^ol] 1421- Jl^^ ^ 2p^}^:^]B] ^jB.^ ^7}^: 

^>ji 9X^. n^JL o]^]^ ^cfl-g- 7l7l^ i^si-s. ^T3i<y-ci> ^ Jioim^l ^S. 

^^^^ 2^1-^;^1^1 tfltb 711^ ^A^^* c-l^l-Tll £l^x:l-. 

<ii> zL^cii ^5floi 2^>^;^1^ ^-f, ^ Jl-§-^5l-<^l 9X^^^ <^ii 

ol^^>^o.i^, ^^^^ A>-S-<H1 ^^17> ^w]:S]<H ^^^^ i^fl-l- 

<12> tb€, ^-§-^ ^^^Vfetll ^^^^ s:>l4^ ^7>^^ 

(equivalent weight)* *^^* 7fl^^m ^l"^^ ^1 ^ 

<>\^l ^^-We^-, tt^^^ ^ <?>^^^<^1 -T-n^^V^ ^7}7l- ^i^^><^ 7fl 

35-5 
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<i3> ^^^1^1^ ?fl4i= T^^:^!- -R-7] sl-^l-i-ol 

^^is:] oim;^l o.^^].^]n> s-A^o] w-^^i-t:]-^ S-^^l^^l 

<15> p]-^ ;^ll5,686,201^5if i^l^ >^15,532,077^<^1 711^1^ ^7] 7fl4i:^ 

l-l:^*^ "^S. ^^^^ ^>oll- S-A^o] ^^JL, ^^^o] 

^ 150%-1- ^^^>S.^ fl-^^'^ 5L-i-<^l ^ 67%S. ^cf. 
<i6> l-Bfl^CMoltecU-^H^i 7fl^t!: 711^:^ #1-^^^ (CSx)n('^7lAi xfe 1.7-2.30]^, 

2vfl^l 20<a) ^ (C2Sx)n('^7lAl 1-10, n>2^)7> -^^^IslcH ^1 

5,529,860S). ole^*!: <^1^^'$I ^1^%=^ fe^M- ^1^1:^ ^31- ^ 

^-§- ^, ^ ^-i-'^l ^m^^'^] -¥-^^1 ^^^^ ^1- 

<17> olofl ^ ^x^o] o]^jl7]- 7l#^ ^^1^ ^7l ^ll^^H ^7l2l-«}-^ 

SJ£ S^o] -g-o]^ #1-^^ /^l^^}^ 
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<19> ^ ^^O] o]^jl7]- 5& 7]^^ <^1^7}^t!: ^ 

<20> ^V7l 7l#^ '=>1^7l ^ ^'^'^Hl^i^, 1^ ^>^m^ 
<21> <5}-o{-<^H 1> 




<23> ^ ^tgo] 7]^^ ^^]^ ^-^M 1^ ^><5l#^ al i (2,5-^1^:1-1:1 E^^-1, 4- 

<24> Elf- ^E^^m ^fli^:^f^^ -^-llic^ ; 

-2-^ s:i* 2^1-^^1^1 Sls:^ 

<26> <2)-*}-^^ 1> 




35-7 



2000/11/1 



<30> [^^^ 3] 




<31> ^7] 29] SL7}h^^^^^-o]^2] ^^^^^ C16H18O4S2, ^-n^ 3^ ^71- 

i^^2^A^3^-o]^o^ ^A^^^ (C8H802S3)n , 2 i^^l 10^1 4.0] rf )ol ^ . 

<32> ^ ^2flSl 2x>^:^lo] A>-g-£|jl ^ 

<33> H&m, ^ ^^<=>11 s^-«l-^ 1^ A>ol#sJ tili(2, S-til^i-r^E^^-l, 4-1:1 pH^a] 

'as. 7>^ol -g-o]^>j7 ^7]s^n^ ^^l-g-lr^l til-g-^(specific 
capacity)^ <>] ;^13,719,645S<^1 ^^1^ ^2fl 

<34> <:t|-^^^ i> 

35-8 



1020000052208 
<28> ^ ^fl«i^fl 71 5i)-;^11^ 2 

<29> [5}-*l-<i=1 2] 




1020000052208 2000/11/1 




<36> ^Bflo^ 2^>^^lo11^i ?lld[i= LiCo02, LiNi02, LiMn204 

^^^^ ^^a-^^ ^^^V :n.^fl ^n^^] ^^■'^ 91^^ ^^^]B.S. jin] 

<38> l^q A>ol^e3 til>::(2,5-til>i-c]El^-l,4-t:li3ll^AlBfl^)^ ^^^^^1 

Ci6Hi604S8*^l31, ^;^>^^ 528g/molSAi , p-^Hl#^ ^^7]]o]^ 

(conjugation)'^l ^^W: ^^^^>^ ^S.^io] m.^ ^3J]o^ ^y] 

^«hti]:-S-<Hl ^^>^ * ^ ^t^. 

<39> :^«|-<?^ 1^ >*'><^1€-^ tili(2,5-wl^-t:^H^^-l,4-t:]nll^Aliffl;5fl)^ i-§- 

^ ^^^^ ^slJl oil, J1^^>S1- ^W-^S-^ S.^ ^^^-ir ^'^^}^ ^ 

<40> SE^, sl-tl-^ 1^ A>^1#SJ t3l::^i(2,5-til>i-i:]B^^-l,4-c1nil^>«lia^)^ ^^tt 

Si- :^ol ol:£ yY^^7]7} 31-^21 oj-g-l-ol ^ M-i:^ oj^-g-^ 610mAh/g 

^ ji-g-^ ^71, ^71, <a«^i cfltb ^<=>mji ^«fl«-^<^i € -s-^flsi^] 

35-9 
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^^s.^ -^^^y^ ^ ^i^M ^^i^v^-^ 

<41> o]^>, 7fl^:= 1<^1 i4€- ^><^1#^ til^i(2,5-wl:i-T:qEl^-l,4-^ 

<42> 7fl:i= ^■Ir^'y ^><^1#«^ ali(2,5-til:i-i:^H^-2.-l,4-T^tin^AliJ31 

^dl)<^l £^^1. ^^^1. ^ -g-^fll- ^7l-^>^ o]^ ^^§1 7fl4i^ 

<43> 7fl:±i:^ #1-^ 2:^^#<^l^i 1:^, ^Mfl ^ € 1: ^ (acetyl ene 

black) 7l^-^^^^^(VGCF, vapor growth carbon fiber)^'] ^t^-. ^7] H^^l^] ^ 

S^^l-^ 100 7l^o.s. 5 tflx] 20 ^ 

A>^3:>0^,:acf W]-^3]^>711^ 13 ^^^1 17 A>-§-*>T3^. 7}^ wV^^j^VTfl^ 

ISf-^^* ^>-S-W. ^1 n £^^1^ 20 ^%=^1- ^-f<^l^ 

7fl>i^^]-7l7l- cH^Jl, ^Vcfl^^S. 7t]]^o^ ^^o] ^^17> ^Jl, 5 

«- Pj^oi ^-fo]]^ ?fldi= 7^^i'^«j-^<='l <H^* ^^l^'^'l ^1=1-. 

(PEO), #s1c>>3^Si-^S€(PAN), #elT^€^lEl-o>3^5l1olH(pMMA), #Blwl^&|^#^^ 
e)-ol^(PVDF), o}3.^S.^^^-^M^M3.^^]o]^-^^^ B^l-el^(AMS). wl^sl^*^ 
iel-olc_^u>i.^^S.^^^^ S^eli^(PVDF-HFP copolymer), wl^l-^s^o]:^ 
(PVC) ^ -il-S.-?-^ ■^'^'1 ^Jl, ^^^1^1 7fl^:E. ZL^^ 100 ^ 

35-10 
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7]^^S. ^}°^ 10 35 ^^^1- ^>-g-^H, wj-^^i^l-Tfl^ 20 ifl;^] 32 ^ 

^>-§-tbcl-. o] nil ^^^1^ -^^o] 35 ^^-^1- ^32|.^1-^ ^^o\]^ ^1-1^^ 
71]^:^ ;^fls^ ^^<^1 ^4is:>^ ^^7} ^Jl. 10 1^1^^ ^-f<^l^ ^1^^ 

1^ ^^-a: #1-^ JI^^ 

55 vfl^l 70 ^^^1- ^>-§-^>^. 7]-^ wl-^^^VTim 65 ^^^91 ^<^1 ti}^2ji5:>tq-. o] ufl 
^^^1 90 ^^^1- ^52}-^>fe £^7fl, ^ ^^o] 

^^^1 ^l^^^l^ ^ n^^l^^ e|#(lithium perchlorate, 

LiC104), ^>l:3l-f-'a: 5^#(lithium tetraf luoroborate, LiBF4), ^#21-^^ 
(lithium hexafluorophosphate, LiPFe), ^1:51-1^1^^^'^: Bl#(lithium 
trifluoromethansulfonate, LiCFsSOs) ^ elfl- i3l:^^i:^5l#^-^S^m#S^<^M:^ 
(lithium bistrifluoromethansulfonylamide. LiN(CF3S02)2S ol^<H^ ^-^S^B] 
^ ^o]S. t}^J\■o\ o]^A^ sl^-S^ A]-§-^>jL H 7fl^= S^^l-^ JI^^ 

100 7l^o.^ 2 xfl^l 4 «>^^*>4. ^^^^ 

^^o] 4 ^^^> ^flMS^^oil Sifl- <5l^-5-S. 

35-11 
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<46> ^1-71 -B-nfls^ ^sfl^m $1^, £^^1* ^ 

^ o>/^l:£u)E^^ N-^m^l:Sl&, T:^^1^5tl-o>T3l:c ^ ^X].^ o^]:^ -^^ ^>-g-^4. ^ 

n ^-^^ 7ll4i:^ #1-^ # Jl^^ 100 ^^^'^l ^fl^}'^ 250 ^fl^] 730 

^^-^1- ^7lA-^ -g-uflo] ^^o] 730 ^301-^1-^ ^-f-^l^ ^ 

7^±^Si\- T2}^7}^]S. ^^o]uf ^^o]] ^:^^], ^7H>^ ^Jt 7>^^> 

2::<H*Hl-^i ^^^4. <^H^i, ^^11- <^l^l^i^-^^'^ ell- 2^}^^]7} 

5^1-/^351 ji^;^> ^«fl^ ^^]7} wV^^^Vrf. 
<49> >^7l Ji^^V :dl^1 ^^^S.^ ^a-^^AS. <a^7>^t}r ^"S-^i ^H^SS^^C-^^^: 
€7>^ 2500). t:f^^^ #e1oll^^ ^ cf^^^ #e1o1]^^_^slSS.€^ t:!-^^ ^<^1 

35-12 
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ofl^ -^^x]^ A>-g-t!:4. ^1 °fl ^n^^^ si*"^^ -fr7i-§-n]i^ ^^^siD^, ^^^^ n 

^.^^^^ ^mvilolE (propylene carbonate: PC), <H1^^ 7l-iii-ilo]E( ethylene 
carbonate: EC), r -^H^S-^g-C r -butyrolactone) , 1 ,3-^1 ^^^(1,3-dioxo lane) , 
^>^H1^(dimethoxyethane), ^l^T'Vja.tno] e (dimethylcarbonate: DMC), c^<^l 
olM (diethyl carbonate: DEC), ofl^ol] ^T'Vjavijo] e (methylethylcarbonate: MEC), Bfl^e}- 
-sl-ol c e^sl-rfotroVT<rHrr.fiirQn: THF^ ifll ^ -S-Al-ol :E- T H i mpf hvl <?ii 1 f OX 1 Hp ) ^ ■l-el<5ll 

v-f I i 1 — , I I V i- ^ •*■ tAAAJ' V«.i J- *-4.X t.^J.i - J. *** y J I It x=. I I I ™— ^ v-**-"-—"--^ , ^ ^ , , -, 

^€#sl€- T:^^^<^lBlls.(polyethyleneglycol dimethylether)^<^l^i 1^ 

<51> ^^i, Jl^^> ^^], ^^^], -g-TJfl ^ elfl-'S* ^^^H ^-flslsflolBl- 2:^^-1-^ /^IS 

^Cf. ^1 a^^l-^ oflici:^^<Hl Afl3leflo]B}- ^A^-g- 3]^^ ^ ^Ss^> 

<^ ^il5lleflolB)-l- ^Jl, Sfe ^7] M]^^]o]^ ^A^-g. S^^l-^ liSS] ^l^l^l 

e).cli.i]ol.a^o.s>«) ^^^^ ^ 9Xt\-. o^7loflA^ Aj-7l ^^l5i)5i]olB|- ^l^l^f 

71^* ^<^m^ S-^ ^- ^>-g-7>^sr>n^ , -^el7]^, #5^ oil ^ ^ Ell efl M ^Sfl o] E 

(PET) ^>^2l- ^# ^o] AV-g-^iq-. 

<52> ^1-71 JL^;<1- ^^1^ S-ig^l ^-^1^-, ^^^^ ^^^Hl ^>-g-Sl^ #^ 

=.0] 2.^ Al-g-7>^^>i:1-. c^7l<^l^ #Bl<^m€^^>'^l:B(PEO), #e|o].^lsqE^(PAN), 
^E^D]l^uflB]-o>3^ellolH(pMMA). l-s]wl^eIc^l-^^5l-olc(pvDF), o>a^s.q S^-ffl 

35-13 
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^§elH(VDF-HFP copolymer), #el«l^#S5l-^l^(PVC), ^* ^}-%-^ ^ 9X 

<53> ^J-7l ^^^^11^ 43^eflolEl-^ 7]^]^ 7^^^ ^^^^l ^ ^ , 

100 ^^^1- 7l^o.^ §l-<:^ 2 ^fl^l 10 ^^^^1 

V< " i "r '~1 "I I ( -^"l "I 13 — i>-'i''i|i_>-'ooie ioi-i-i' I'i'i I ui^ ip I uiu 1 

«fl ^^^1^ ^ <^Hl£i^:^^, N-^m^qi-sis.^ xqpiiii#e.>n]:E., 

^>-§-t!:i=1-. f-^^ ^^IsjeflolBl- ^^j-§- Ji^l^^jl- 100 ^^^^] 

cfl^H 1000 ifl^^l 1500 w>^^^>o^, -g-Dfls^ f-^o] ^>7l 'g^ja.^ 

?fli^, ^^1^ ^'^^^S ^fl 

<55> ^^tb ^^l^lellolEf ^^^-§- a^^#oilAi e]#<S^ 7fli=<^l ^7H>^ 51**3^ 

^>-g-^m '^l^ /^IsilEilolE^- ^^^^-g- 2i^^^^ JL^^ 100 

^^^1- 7l^o.^ ^l-<^ 5 i^^l 15 ^^^1- ttt^. Hl#<g^ ^%=o] 5 

^ ol^>ol ol^;5i:£:£7> ^6>^1^ ^^]7} 9X^^ , 15 ^^-^ ^-f Sl^-^^l 

<56> ^ ^i^ofl rtl-s. s^^/^gsil Jl^^> ^Sfl^ €^l<=>fl^i, nJ-^^^^l #1-^^ 

35-14 
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^7>i:Ll-e|^St-olc 151 A>ol^^ Hli(2,5-Wli-^^-2--l,4-c]Tifl^A]ia^) 

<57> x/zM + S = Mx/zS 
<60> <sl-"^i-^ 2> 




n 



<64> ^7>ir 1-21 ^5^01:^0] -^^^^^ Ci6Hi804S2<^l^ ^7] 3^ 

^7>iL#S]^^3|-ol:E5l ^A^AI^ (C8H802S3)n(<=>^7lAl. 2 10^ ^o] cf )ol cf. 

<65> ^7] 2 ^ 3^1 iJ.7]-i::#el^2)-o]col ^^fl^y^Vi^^ ^J^^^ "C]--^^ . 

<66> 2^ ^7>iil-el^2)-ol = ^, l,2-rloil^Al«fl^oll -B-7l-g-afl# -^7>^ 

35-15 
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c^7]'^] ^3]2.iL#S.2l-ol:=(S2Cl2)* ^7>^rH ^^^1^ ^-1 3. <^ (work-up) 

71 ^ ^cf. o] Tjfl ^7] 1,2-1^1^^1^^^ ^3lS-ii#Sel-ol:^^^ tiV-g-Al <g 

711S. ^Jl tq-^ S3^<^1^ 7l->i ^>^11- 9^^«11¥^1^. 

<67> ^«1-A] 30) ^7|.x^^s|.olc^, l,2-i::lT^l^Al«fl^ tllAl 1,3-1:1 ifl^Al^^ffl^ ^}-%-^- 

^ ^-ir 221 ±7}h:.^S\-o]^ ^lS1}-^4 ^<a3r>7ll ^^l^O.^^ ^ 

<68> ^7l 2 1^ 3^ ^7>lii#El^2l-ol:c^ S)-*]-^ 10] A}ol^S3 «! ^(2 , 5-^1 

clEl 0.-1^4-1^x111^^1^^)011- rj}^7}^]S. <^1^7>^sr>i3^ , ol«Vol]:£ 

^ 7>%^11^S. -H-g-^>7ll ^l-§-7l-^^>rl- 

<69> ol3>, ^ ^7] ^^^<^1 ^ ^^Hl* ^ -^>^^l*l ^^^>7lS. 

^}^, ^ ^^<^1 ^>7l ^^Hls.^ tlr^isl^ <^Hi=l-. 
<70> ^>^^<^1 1. sl-^^ 2^ ^7>:ixl^^j-^.5^ol:E■^ 

<71> ^7l7l- ^51^ ^=tfl«^lA-l, ^± 7}^ ^^7l§>o]]A-1 T^>3.v|l^ «>7]- 100 

2^ wl-^- #£l-iaioll 1,2-i::1t»]1^a1^^(o1^>, 'DMB'el-Jl ^) 5mmol(691mg)* ^ 

j7, o^7Hl i^m^#S5l-olc iOmii# w-7>^>o|r:^.. ^^ojl^-i 7>i ^^>7l-l- 
^^1-0^ l.OM^ ^3i]s.in#S.el-c5l = (S2Cl2)(^l^>, -SMCel-Jl ^) 10nimol(2^^)^ 1^^<H1 
^'at!: 4^, ^-S- ^^1-* i2^*l-5i^^. '=>] ^ #£1-^321 ogrjL^ Jl^n>7fl 

S ^JL rl-^ <g^, <^^^i -f-21 7>^i7> OT>;?i DiBl <ioi ^Jl n ^ 

NaOH ^^^¥^4. 
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el-o]^ 2rail5. ^il^t!: ^ <^1* ^:?i^H1^i ^2:^1 7^ a-] 2^ ^7>ii#5l ^sj-o] 

= 340mg^ 

<73> ^>^^<^1 2. sl-^^ 2^ ^7]-Ii^#gj-^.g|-o1^^ 

<74> SMC7> 2^^ i:fl^ 4^^ A>^^ ^l^^VJIfe, -^-^^^1 1^ «o^^^ll 

■^A]§>c^ ^^^^ 31^1<?1 2|-tl-<J^ 1^1 ^7>ii#Sl^s|-ol:^ 342mg^ 

<75> ^^^^7]1- 0]-g-^]-0^ ^7] ^A^c^l 1 ^ 2<^1 1421- 2^ i7>i:Ll-5l 

<76> ^2}-, -^A^c^l 1 ^ 2<^1 ttl-e)- ^-^^ 2^ aiii^.7>}r.#Hl^Sl-Cl^<^l ^ 

ol^i, C(^di^), H(^i) ^ S(%)51 wl-g:^ 2^2^ 56.8:5.3:18.9^1:]-. 
<77> ^^^jc^l 3. 51-^^ 3^ ^7\h^^^^s\-o]B.(n=2-10)^ 

<78> ^7]7} ^B.^6\]^^, 7l->^ ^^7l^H1^1 °>:3.t|l^ «>7l- 100 

2^ wfsJ- #&1->;3<^1 1,3-DMB 5minol (691mg)* ^Jl, <^7lol1 = 

lOM* ^7]-^>^cf. ^^<^lAi 71-i ^^>7ll- -i-*>c«^ l.OM^ SMC 10niinol(2^ 

o] ^ji ZL #<^1^ NaOH <a^«fl¥S3:4. 

<79> «]--§- iilti]:s:>^ S^oll 7>>i7|- ^^5?^^. «>-§- 
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^i^^^mi^. I'a ^511-*., ti>-g- Afl^ ^^>55l-^°^, 10^ ^ 

c-l ol^>o^ ^51-^ ^^tq-. ojo^Ai, 100T:«^l^i ^^^^^H ^1 

S^n^ 35] ^7>i:.#B]^2}-olH. 1.04g^ '^9X^. 

<82> SMC7> 2^^ tflAi 4^^# A>-§-^ ;^l^^].j7^, -^A^.^] 35zf :^o^t!: «J-^<=H1 trl- 

^<H^i. C(^±:), H(^^) ^ S(%)^ z^-z]- 41.4:3.4:41.7ol^cl-. 

<85> ^^jc^l 5. sl-^^ 1^ aT-o1#^ ti1>xC2.5-t3l^^-T::1&|^-l.4-T^p|]^^M^fl)^ 

<86> ^7)7} ^5]^ ^l^lfloflAi, 7l->i ^^7ls:Hl>^i W>7> SX^ 100 

m« 2^ 1,4-DMB 20mmol(2.76g)* ^:o., <^7]<^] v\]^^^S.^o]^ 

20ml9 ^^HV^cf. ^^oilA^ 7>i ^^>7ll- *^>«^ l.OM^ SMC 10mmol(2^ 

o] ^JL n ^^]^ NaOH 
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-g- ^^>2^^S- <a^^^S. ^^>^J1, 3<a ^3l-^<^l^ tiV-g- 

o]!- i^<^a-^'?> ^^^^H ^^^^ i=1 ^S^^^m4. 
^3^^^ Ji^ll- <^5q-Br]-ji o]^ 1311^^ ^^e)-oi:= lOmCS. oil- ^-§-^2:^1- 

efl:^-^^xiAflo] ^7-|.x^^2:)^v^o]:coi is] «li (2,5-^1^-1^^1^ 

-l.4-t:li^1^Aiia;^) l.96g# '^SX^. ^ iJ.7]-ii#B]^2)-o]:^i- 0^2)-^ c:^ 
1,4-DMB2] <g:ii^ ti]:-g-<^l sltb 2,5-t::]#SS.-1,4-DMB LSTg^l $1^^ 

<88> ^7l-icl-el^4'=>l^^ ^^^^ 197-2001C<^l^i. Ji^l ^^V^S-l- 

X-^ ^^j^'^l ^^}^ £ 1^ ^5l^ ^^^^ ^^>^<5l 528g/mol 

olT^, 1.56g/cnf<^lJl, eiOmAh/g^l^^-. 

^ ^^^^^ ^fl^ ^'^V al^^£7> ^^^S. ^<?1«: ^ Slrf. 
<9i> ^7>i^l-e1^s}-ol:=^ <^1^#<^1 ^-jOrA]^ izf^, o]* rmiOO ^^.b^-s. olb\^o] 
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<92> £ 2a^ ^ifl^>7] o]^o^ s.^^^ iJl-Bf^ S. 2b^ ^^tb 

i-1-Ef«^ 

<93> t£ 2a-b» ^2:s->iS, ^ifl '^l^'^l^ ^1^ til-i:^^ 10%7l- [D10]7|- OA 

//m. 90%7l- ^£ [D90]7> 66Mm9l "USl ^S.^^^ , ^ifl '^l^'^l^ 

[D10]^0.3;fln, [D50]^3.5//m, [D90] ^16.6//m^ '^^Jt ^S^cf. ^^^1 50%^ 
;^11^7> <^ o.SfM^ S^;^>s ^iflsl^^M-. M-^^lfe ^^^^ I0j:/m ^i* 

7>^ 2^^5l og;;^|. 3^7] a.^^ 

<94> •^^^^'^l 6. si-n^ 1^ A>o1#^ Hl>i(2.5-«1^-^E^.2--l.4-T^Pi1^^M^)^ 

<95> SMC7> 2^3-^ cfl^ A>^€ ^I^I^Vji^, ^^^<:^1 5S|- ^<at!: ^c^'^'^l ttl-e|- 

Hl^-l,4-tqT^l-^Alia^) 2.09g* ^9X^. ^] -2-7>i^#e|^sj-oi^o^ ^^^^ 198-200°C 

^^1^ 118°ColJl, ^^^-^ ^5^^ 99.3%<^1^-^^, 

<97> >a-7l ^^^c^] 5 ^ 6«^1 tI^-^^- isl ^7>i^l-Bl^2j-<^l:^^l -S^ 

w]^^ 36:3:49<^lJL C16H16O4S s*^'!^. ^^1-^^ 

528g/mol<^l$ii=l-. 
<98> ^Al<:^1 1. gl^/^g] ZL^;=^1- ?-lgfl^ 
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<99> ^7] ^^^^] 5<^1 4^1- ^7l-ii#2l^3l-*^l:^ 52.09g. 1:^ 14.81g. 

6\]^^ ^A>ol^ 900,000(#^ ^^>%==900.000) 29.11g, 

LiOS02CF3(LiOTf) 3.98g ^ 734 ,n^i- ^^^>^ 7fl:5iH. ^^^-g- 

<ioo> ^j-7l ^^^-g- ¥^1 lOiM^ ^€ ^i-^^"^] ^, ^e^- 

rt^^t-rf ^ -Til A, r- S nl-S-t^ T-V 

<101> o]sq- liSS, ^El ^ofl Elf- ^Tfl * H5ll^l^H <^fli^:^l- ^*Sicf. 

<io2> >^V7] 7fl^=sq- ^flii:^ A>o]o]i cf^A^ ^W(^y}^ 2500)^ ^^I^V^. 

^^fl^^S-^i IM^ LiC104/EC+DMC(l:l -^^rltil)^ ^>-§-*l-<^ ^^/^^ ^^^> ^«fl^ ^ 
<103> ^aHI 2. gl^/^sl ji^xcV ?-lgfl:g ^^7]o] 

<104> 7fl^:E. ^>a-§- ^-^^ ^'^l ^IS^ >^151^>J7^, ^Al<m 

^^t!r 1^^<^1 tc|-2l- ^^l^H elf-/^5Sl Ji^^> ^iS^V^i^. 

<105> •^^^'^l 5<^1 ttl-el- ^7>:iil-el^2l-<^l^ 83.84g, 4.55g, #sl 
o]]^^ ^a>o1:e. 900,000(^^ ^^>^=900,000) lO.lOg, el**^'?] LiOTf 2.02g ^ 

oHl£u|H^ 253m«# ^^^V'^ ?fl^^ #1-^ ^^^-§- /sflS^V^i:^. 

<106> ^aH1 3. ^m-/^^ ?1gfl^ 

<i07> ^>^^-g- S^^l-^l ;^lfi1^>ji^, ^^]c^] m- 
^^tl: «c^^"=^l ^^l^H el«-/^5El Ji^;^> ^Sfl^ ^^11: ;^lss^>^cf. 
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<108> ^^7] 5<^1 ^7>iil-el^J^ol:c 81.82g, 5.05g, 

6]]^^ -^AVo]^ 900,000(f^^ ^;^l-^=900.000) lO.lSg, LiOTf 3.55g ^ 

c^Hlsqsm 253m^l- ^^*><^ 7114^^ #1-^ ^A^-§- 

<109> ^aH] 4. ^^/^^^ Jl^^V 

<iio> 711 #1-^ ^^^^ 2:A^^<^1 T=f^^ ^<^1 ^12:^ ;^lsq^>ji^, ^Ai<^i 14 
^o^'^'^l 14^1- ^Ai^H sl#/^3Ji ji^;^l- ^^11- ^la^V^cf. 

<iii> ^7l -^-^^oll 5<^1 ^7hi::#el^3i-<^l:^ 62.81g, Tr3il5zl 5.03g, §ei 

oii^^ ^A>o]= 900,000(^^ ^;^l-^=900,000) 9.60g. e^-f-'S'?! LiOTf 2.02g ^ 

oHlSi-l:^€ 431m^* ^■^^V'^ ^'W^^ ^]Si^}^^. 

<ii2> ^AHi 5. ei^/^gi JL^^I ^^nm ?-l^l^ ^IS 

<113> 711^:^ ^^^^ 2:>^^1-<^1 ^O] ^12:^ ;^1S1^>J1^, -^Alc^l lal|- 

^^tb ^o^'^'^l i^^l- ^^l^H el#/^5£l Ji^^f ^^1# ;^12:^>S^-. 

<ii4> ^7] ^A^<^1 5<^1 -^7>icl-5l^3l-ol:c 62.56g, TT^Jlsq 1-^ 4.10g, 

ofl^^ ^A>ol= 900,000(^^ ^^^1-^=900, 000) 9.60g, elfl-'S'?! LiOTf 3.54g ^ 

oHlSv^H^ 431m^l- ^fl^^ ^-^^-g- S^^lr* ;^1S*>^4. 

<ii5> ^aHI 6. gl#/-y3i1 J7^;^> ^-Igfl^ ?^;<lo1 ^Is 

<ii6> 7ll4i:^ #1-^ ^^^-S- SA^#<^1 cf^^ ;^15!1^>J1^, ^Alc^l lui)- 

^<^^ v^y^6\] ttj-e}. ^Ai^i-o^ el#/^5ii ji^^> ^^1* ;^1S*>5^^-. 

<ii7> ^7] -^A^c^l 5<^1 421- ^7l-i:.#s1^sl-ol:B 73.23g, 14.65g, -l-Hl 

ofl^^ ^a1-o1:B 900,000(^^ ^^>%==900,000) 30.15g, elfl-'S^ LiOTf 2.01g ^ 
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ciHlsq:^^ 557mil# 7fl^:^ #1-^ ^^^-g- s^^l-^ ^is^V^^I-. 

<ii8> 7. el^/^gi ji^^V 

<ii9> 7fl4i:^ ^^^-g- 4^4 ^^1 ^1^^ ^* ^l^*>Ji^. ^^I'^l 14 

^'U^ ^j-^'Hl 1451- ^^I^H 511-/^31 JL^:^} ^^11- /Hl2:i5>^Cf. 

<120> ^7] ■^^^<^] 5^] ^7}}^^^^^3^o]^ 72.08g. 14.21g, #s1 

oil^^ ^^><^l:^ 900,000(^^ ^4%==900,000) 29.23g, s1fl-<§^ LiOTf 4.10g ^ 

oHi^H^^ 557ra«# ^^^h^ /fl^s^^E. ^^d-§- ;^i|2:Br]-^x:f . 

<i2i> ^AHI 8. el^/^jgl ji^^> 

<122> ^Aj^ rf^jZf ^o] ^1^*>JI^, ^^Hl 14 

^•atb ^^l^H sl#/^^ ^^^> ^^1* ;^12:^>^4. 

<123> ^7] ^^^^] 5^] ^7>i^#Bl^4°l^ 53.30g, 15.23g, 

o]]^^ ^AVolJE. 900,000(^^ ^^1-^=900,000) 29.44g, e1«-'S^ LiOTf 2.03g ^ 

cHlsqS^ 734m«# ^^^><^ ?fl^:^ 

<124> 4^j<Hl i?>^ Hl#/^3Jl J7^;^l- ^^]^ '^^^^^^^ SA]-^>^J1 H 

£ 4a-b4 ^4. ^1 n ^^1^ 7fl«J-^s. i€^4 *a4^i^ sor^HMi 4M 

(Jahner) IM6 <y3iliei^i ^^7l» ^>-§-^>o^ 4 S^^^AS 7llwJ- M^^]^^ 

50mV^ S^-i JLS.1- ^-g-^><^ 700mHz<^l>H 500kHz ^^2] ^4^*^1 '^^^'^^ 
* ^^*>^4. 

<125> £ 4a^ ^Alc^l H 14^ s)fl-/^s| J1^4 ^^H1 'a^'fi:^ ^ 
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<126> :£ 4b^ ^Ajc^l i-8d\] 4^ #^^><^ M-B)-'^ 

^ojrf. o]^ ^^^}^, ^^o^ ^^o] 4^5 ^^%oi ;g-f(^Al<m 2-5)irf 14- 

^ 3]-7ll =L^Ji ^^^1^ ^A>oi:co| ^^oi 10 #^%oi 

2-3)^ 29 ^^%<?1 ^-f (^Ajc^l 1)^ T^l^^ji]. J7^^> Jl^^l 

<127> 5^:g-cg LiOTfS] f-^o] 2#^%tl 4^^%9l AA 16.6ffi 

^ (sol id polymer electrolyte)^ ^^-^(RSPE)^ ^^i^l-* ^^1^ 10 ohm 

<128> ^7lo]lA-1 ^o]^ #eloil^^^Al-ol:= ^ S^#<§o] ^^o] 

<129> ^1-71 ^Ajc^l lofl -ilr^- BlW^s] Ji^;^> ^^fl^ ^wj-^ a]:^^ 

^^13:>S4. *«o^^ ^1^^ S^7llM(Toscat) 3000 #«J-^^1^7ll- o]-g-^).o^ S 
^^Hl^i ^^1^1-^1^. z^- ^^1^1 ol^-g-^ofl cfl^ c/12 -i:(rate)sl oj-g. 

^ ;5l<a-^ z^-z]- 4.0 1.5V^ A^^'A^. ^ 

^3). «j-^^oll^ 30^^^ A]^^ ^o^ ^;^]7l- <1^4|-^ol 3g^^Bl]oi] £^^>:£-S- • 

*>^4. ^^^^ £ 5a-b<Hl ti>2f ^^oil>H£ ^ 5a^ 

^«J-€<^1 tt)-^ M-E}t^ £^<5l^, £ 5b^ ^"c}-^'^! nq-^- «J-^Hl-8-^ 
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M-B]-'^ 

<130> £5aS] ^wj-^ ^S|-£S.^El s11-/% ZL^^l- «j-^Al 2.4V. 2.2V ^ 

2.ov^^<^l^i # ^ «>-§-^ 2.0V ^"a-^ 

2.1V* x-l-El-^fl^cl-. 2.2V<Hl^i 2.5V<^^^lAi ^^3gE].<^^^ M-B^-^fl^ 

Ai^, 2.5V^1^-1 4.0V 7fl3fl^mi^ ^^c].. o]6\] rrj-ej-A-] ^ ^ ai-o. 

2.0V<^1^^ 2.5V <=g^^# ^ 
<i3i> £5b^ 5i5a<Hl ^^><^ ^^1^ -§-^^ ^j^.^H^^ ndfid<^] cfl^H M-h>^ 

-g-^^S^i ^ll^l- wl-g-^^ 240 mAh/gol^4. o]a]-^§ 
^11^^ 137mAh/g:a.4 75% ^^1-^ ^o]cf. ^wj-^o]] u^e]- ^7>5r>o^ s^l^] 350 mAh/g 

el^^^^EojA].^^ 255%^ ufEl-vfl^cf. 

<132> ^7] ^A]o^] loll icj-el- ^J^jO^ oj^-g-^^ lO) ^fl^;^ 

^^1-^ 528g# 7l§^ ol^wl-g-^ 609mAh/g4 ^fl^^ ^^o.S^E^ ^l<:l:^>:a. ^1 

cfltV C/12^ ^^1- A>-g-3r>o^ 

^ii).^«.E^ o^^x^^:^^ ^1 -§-!:, 2:7l^^^^^(Qcl/Qdl) ^ ;^ll^«j-^jL 

^(Qd2/Qcl)# eofl q-Bfi^S^cf. c^7lA^ <^l-g-l-^ -^71^ 711^71- 

wl-i:SAl 7]-^ #7fl^ 100%'^li=f. S7l^^3l^#^ tfl^ 2|^#;$1^5l H] 
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<i34> £ 6a-b^ %2i^^, oj-g-^^ *a5i|Di^7]- ^^]o\] cfl^l-ot^ '^Ir^^^o.^ 

^1 1^1-^1 -§-1-^ 33%^ M-E^ij^cf. n^ji y(\]2^} 0]-%-^^ oj-g-i-ji). o.A}^ 

^^Hl 1 ^ 8^ ^^^loll^is] ;^l2^1-ol-g-l-^ 40%SA-1 ^711 M-Ef^^. at!-, ^15^> 

^ 2:^^^ ^^l^l^iS t:f^^ al-g-^ u}-E|-^o.M-. >i<>ol#^o^ trj-e}- 

<135> ^Ajoj] ^;^1ol]A-lo^ ;^ll^> Wj-^ Wj-g-^^ 240mAh/gOl Jl , S:7]^^S\^-^^ 

114.5%, ^ii^> 92.5%^ 2]- ^^H!^ a 

1^ M-Bl-ifl^tq- 

<136> 1] 



1 -^^ 


1 ^li^F NJ-^Hl-y-i^ 1 


■t^s\^^ 




1 ^^l-^l 1 


1 240 1 


114.5 


92.5 


1 2 


1 168 1 


100.3 


102.5 


1 -a^l-^l 3 


1 141 1 


99.8 1 


103.3 


1 ^^1<^1 4 


1 142 1 


127.7 1 


102.0 


1 ^^I'^l 5 


1 171 1 


120.9 1 


93.6 


1 ^^l-^l 6 


1 163 1 


101.0 1 


95.9 


1 ^-^l"^! 7 


1 148 1 


114.7 1 


101.9 


1 8 


1 202 1 


118.4 1 


94.9 1 



<137> A>o]^?J Hl^(2,5-til^-i:lEl^-l,4-lil^l^Al^;a)^ o^JS 7].:g.^].7] 7^ 

-g-oj^l-jl ^7]^^^<^ ol-g-^o] ^o^uf-D^. o]^^^ 610mAh/g^ JL-g-^ ^flS^A^, ^y] 
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, ^7], ^'^l 'yr^^'^^o] ^<^M-Ji ^«fl^<>]l ^ -g-^fl^^l 7}:^ 

^^^^1 2V-^^ JLoflul^l^ 2^]-^^ll- Jfl^t^ ^ ^T:f. o] ^ 

1.5-1.8V ^Hl^fl 4i;^f-§-j^^ ^^^H ^t^-§-. ^^^J-^ 
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[^^^J- 11 



<S)-*1-^ 1> 



.s— s— s— s>, 



CH30 — (T' ^ <r ^ — 0CH3 



s— s— s— s 



[^^^J- 2] 

sl-^Ai 10:1 A>ol^€i al^(2,5-«l^-^^Hl^-l,4-t:l^l^Al^^), S^^sfl ^ 

2^1-^;^1. 

<^«l-^ 1> 



,s— s— s— s 



CH3O— |P%-0CH3 
ll^-OCH3 CHaO-lL^ 



s— s— s— s 
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[^^^^ 3] 

(PAN), #B^n)i^DiiB}-o>a:^5llolH(PMMA), #elal^B^T^jl#^^5l-ol:E.(PVDF), 
^iB)-«^l:^-«j^f#^J$-S.SS^^ (VDF-HFP copolymer), ^#s.2l-ol:E. 

(PVC) ^ €1-5-^^^ -^-l^^^^ ^^S-^B] ^ifl^ §>M- oj^o] ^ o. o.^ ^1-^ 2 

I '6' I -d 

^12%H1 Sl<H^i, £^^17>, n^l:^, oHl^^ l:^(acetylene black) ^ 

7l^^^^^€^(VGCF, vapor growth carbon fiber )S o] 

5] 

■i-slol-ai^s.i-^S€(PAN), #eloil^i^lE^-o>3^5llol:&(PMMA), o>3.^sq:E ig-on^DflE^-a. 
jc-aui-^^^S-SS.^^ S#el (VDF-HFP copolymer), #s1til^#^e1-ol^(PVC) ^ € 

^s-^^s. oi^cH^ ^o.s-?-E^ -a^^ i^^i- ^^^^ ^* ^^i-^s 2]* 

2^]-^;^l . 
I^^-t 6] 

<5|-^^ 2> 
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^16%H1 ^<H^i, ^7] ^■5^^ 2^ ^7>i^#2l^sl-«='1^^ ^^^^^1 C16H18O4S 2 

100:1 ^olT:f)<?l ^-ir ^^^S. -$-7>i^#e^^2l-<^l^. 
[^^^J- 8] 

^7l 3^1 ^7}hL^=s]^^-o]^7} 1,3-^:1^1^^1^^^ ^ji]2.i^#S.e1-o1^^ 
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11 




IS. 2a] 

10 
9 
8 
7 

~ 6 
5 
4 • 
3 
2 
1 ■ 



' I Ml mil 
I II 1 1 nil 

- + -H-HHH-- 

I I I I Mill 
_J. JLi.UUU._ 

I I n Mill 

III! Mill 

-TTrnnrr- 

I II I Mill 

- + 4.4-M+4H-- 
I I n I MM 

.1 I lUiJIl 
I T I I Mill - 

I I II I nil 
--r-i'-i-t-ititt-- 
I M I I ni! 
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